Low dosage of rasagiline and epigallocatechin gallate synergistically restored the nigrostriatal axis in MPTP-induced parkinsonism.
The anti-Parkinson monoamine oxidase B inhibitor rasagiline appears to be the first neuroprotective disease-modifying therapy in early-stage Parkinson's disease (PD). Using a polypharmacy paradigm, we tested whether the distinct neuroprotective pharmacological profile of rasagiline would complement that of (-)-epigallocatechin-3-gallate (EGCG), the main antioxidant/iron chelator polyphenol constituent of green tea, and restore the neuronal loss and molecular targets damaged in animal parkinsonism. We show by high-performance liquid chromatography, immunohistochemistry and Western blot analyses that the combination of rasagiline and EGCG, at subliminal doses which have no profound protective effect, acts synergistically to restore the nigrostriatal axis in N-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-treated mice. A detailed analysis revealed a complementary action of these drugs, differentially acting at MPTP-injured molecules/targets in the substantia nigra (SN): induction of brain-derived neurotrophic factor by rasagiline, increased membranal levels of the protein kinase C alpha-isoform by EGCG and a synergistic replenishment of their downstream effector, the serine/threonine kinase Akt/protein kinase B, suggesting that this kinase might represent one point of convergence of the distinct mechanisms of action of the drug cocktail. These results provide molecular evidence that activation of multiple brain targets by the combination of rasagiline and EGCG may synergistically contribute to the rescue of the dopamine neurons in the SN and replenishment of striatal dopamine. This may have important implications for rasagiline-treated PD patients who could further benefit from an adjunct administration of EGCG.